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ABSTRACT

This study investigates how geometric boundary scope affects fluid-induced rotordynamics force prediction in shrouded
centrifugal impellers using CFD. Three models (referred to in this study as ‘simple’, ‘without an impeller’ and ‘with an
impeller’) are analyzed under eccentric whirling motion. Results demonstrate that a simplified model, when properly calibrated,
yields rotordynamic coefficients comparable to those of the full model. The simplified approach reduces computational time by
approximately 66% while still ensuring reliable prediction accuracy; therefore, it can be considered an efficient method for

predicting rotordynamics force.
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Table 1 Boundary conditions for the model at 2=0

Table 2 Number of nodes for computational domain

Parameters Value Domain Number of Nodes

fluid Water Inlet pipe 211,900

Inlet swirl ratio 0.5 Leakage path 152,200

Flow rate at inlet 2, 3 130 kg/s Impeller 195,500

Flow rate at inlet 4 132 kg/s Diffuser 163,600

static pressure at outlet 1 0.1, 0.2 MPa

static pressure at outlet 2, 4 0.57 MPa 18 x10° : : :

static pressure at outlet 3 0.0861 MPa 185k )

stationary walls Counter rotating wall 19k |

Rotating walls 2000 RPM ’\5\_1.95 | ]
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Table 3 Rotordynamics Coefficients
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Table 4 Rotordynamics Coefficients

K(N/m) c(NVs/m) M(kg) k(N/m) C(Ns/m) m (kg)
simple (0.1 MPa) 2.27%10° 1.16 x10° 6.63 1.3410° 6.44<10° 1.58
simple (0.2 MPa) 1.72 < 10° 1.05<10° 6.11 1.09 < 10° 5.47 %10 0.82
w/o impeller 1.95 % 10° 0.88x10° 6.26 0.77 < 10° 4.25x10° 0.36
w impeller 1.44 < 10° 1.36 < 10° 5.86 1.08 < 10° 4.83x10° 0.67
Kim et al.®) 1.99 % 10° 2.15x10° 8.75 1.76 < 10° 9.42 % 10° 1.17
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